Context: Limited research exists on the health issues faced by lesbian, gay, bisexual, and transgender (LGBT) patients, as viewed in the context of osteopathic medical education. A full understanding of current medical students' acceptance of, attitudes toward, and knowledge of these issues could lead to the development and incorporation of curricula focusing on the care of LGBT patients into colleges of osteopathic medicine (COMs).
including LGBT material within the education system resulted in increased knowledge and more positive attitudes. As such, incorporating profession-wide competencies can lead to more effective patient care.
The purpose of the present study was to determine the levels of acceptance of LGBT patients, attitudes toward treatment of this population, and medically relevant knowledge among osteopathic medical students. To our knowledge, the present study is the first to focus solely on the osteopathic medical profession. We hypothesized that osteopathic medical students who self-identified as heterosexual would have lower levels of acceptance of
LGBT patients and more negative attitudes toward their treatment and that all students would have deficiencies in medically relevant knowledge about the unique health concerns of this population. We did not anticipate any differences in our 3 outcome variables when assessing the responses of students from different COMs.
Methods

Data Collection
In August 2012, we sent e-mail invitations to the dean's office and academic affairs office at all COMs requesting their participation in a survey-based study examining acceptance of and delivery of health care to LGBT patients. The invitations included basic information about the study as well as a request that the COM e-mail all medical students a study recruitment letter and a hyperlink to the online survey. Six schools responded to the invitation and agreed to participate.
Students who received the e-mailed study recruitment letter accessed the survey through the Web link provided. They were then directed to a page where they were asked to provide informed consent for their data to be used for research purposes. The informed consent conveyed that participation was voluntary and that participants could exit the survey at any time. The 4 In addition, many physicians believe that they are unprepared to care for LGBT patients and that disparities in their treatment exist. [5] [6] [7] [8] [9] Compared with non-
LGBT patients, LGBT patients receive substandard care or are denied care because of their sexual orientation. 7, 10 Evidence further suggests that LGBT patients are hesitant to disclose their sexual orientation to health care professionals because they fear discriminatory treatment. [11] [12] [13] This lack of disclosure may result in physicians making heteronormative assumptions about their LGBT patients and may ultimately lead to a poor patient-physician relationship and provision of insufficient or careless treatment. 14 The foundation of the patient-physician relationship is established during the early years of medical education, but few medical schools, including colleges of osteopathic medicine (COMs), incorporate issues related to the health care of LGBT patients into their curricula. 15 Research suggests that increasing exposure to LGBT patients and their health-related issues results in medical students having greater knowledge of the health concerns of this population and perhaps providing better patient care. 16, 17 In addition, Hardacker et al 18 found that Finally, the 7-item stereotypes subscale assessed the participants' preconceived misconceptions and stereotypes about homosexuality.
To assess the treatment attitudes and medically relevant knowledge of the study participants, a scale including multiple items was adapted from a study by Sanchez et al. 17 The treatment attitudes portion of the Medicine approved all study procedures.
Outcome Measures
The measures examined in the present study consisted of standard scales used in previous research. 17, [19] [20] [21] However, the survey itself was individualized for the purposes of the current study-using a unique combination of scales not used in previous research-and contained ap- 
Results
Characteristics of Study Participants
Of the 4112 students at the 6 COMs that agreed to join the study, a total of 1698 (41.3%) entered the survey and 1335 (32.5%) finished the required section (ie, Klein's Sexual Orientation Grid). No statistically significant differences were noted between students who completed the entire survey and those who dropped out. 
Comparisons of Student Responses
Osteopathic medical students whose self-identified sexual orientation was on the LGB spectrum reported having higher levels of acceptance of homosexuality ( 
Self-identification
Heterosexual only 1135 (85.0)
LGB 200 (15.0) a Some percentages do not total 100 because of rounding.
Abbreviations:
LGBT, lesbian, gay, or bisexual; NA, not applicable or the student chose the response, "Prefer not to answer."
Comparisons of Student
Responses by COM
When survey results were compiled and assessed, each school was randomly assigned a letter for identification purposes to maintain confidentiality. Differences existed in responses to statements assessing general attitudes toward LGBT patients (χ 2 5 =15.8; P=.008), attitudes toward their treatment (χ 2 5 =21.6; P=.001), and medically relevant knowledge of the health issues facing this population (F 1,921 =2.28; P=.05) among students at the 6 COMs participating in the study (Figure 2 ).
Discussion
The purpose of the current study was to examine among osteopathic medical students levels of acceptance of
LGBT patients, attitudes toward treatment of this population, and medically relevant knowledge about their health-related issues. The results suggest that personal attitudes toward and approaches to treatment of LGBT patients were primarily positive, although some disparities were present. The students' medically relevant knowledge of health issues faced by LGBT patients was poor. These results are not surprising considering that
LGBT patients tend to have unique medical issues 3,4 but were statistically significantly different than those of heterosexual students. Compared with heterosexual students, LGB students had higher levels of tolerance of the
LGBT population (z=−5.0; P<.001), were more likely to view homosexual orientation as moral (z=−10.7;
P<.001), felt more comfortable being in contact with the
LGBT population (z=−13.7; P<.001), and did not report having as many stereotypes about the LGBT population (z=−7.4; P<.001). When the treatment attitudes ( Table 3) of self-identified LGB osteopathic medical students were compared with those of self-identified heterosexual-only students, LGB students had more favorable treatment attitudes toward LGBT patients (z=−3.
5; P<.001).
A majority of student respondents had low scores on the scale assessing medically relevant knowledge of the health issues of LGBT individuals (Figure 1) , with only 125 respondents (12.9%) obtaining a passing score of 7 or higher. When the medically relevant knowledge of self-identified LGB osteopathic medical students was compared with that of self-identified heterosexual-only students, both groups indicated having a lack of knowledge about medical issues faced by the LGBT population. However, the LGB students had higher knowledge scores than the heterosexual students (F 1,934 =6.58; of the LGBT population. These results are similar to those from a study performed by Matharu et al, 24 who examined the attitudes of allopathic medical students toward gay men. Our study also included a subset of respondents who reported low levels of acceptance. Negative attitudes have also been observed in previous research showing that homophobia and prejudicial treatment still exist in the health care field. 25, 26 Research has found that discrimination against and derogatory remarks directed at the LGBT population are regularly witnessed by health care professionals. 27 When we compared respondents' attitudes toward treating LGBT patients, students who self-identified as
P=.01).
LGB had more positive treatment attitudes than heterosexual students, although a majority of all participants experience substandard treatment and other health care disparities. 12, 14 Many physicians admit to feeling unprepared to care for this patient population, and medical school curricula spend little time providing appropriate related training. 5, 15 Very little research has been done in this area, and, to our knowledge, no studies have focused only on osteopathic medical students.
We found that LGB students had higher levels of acceptance than heterosexual medical students with regard to tolerance, morality, contact, and stereotypes. Similar results were found in a study examining college students' attitudes toward the LGBT population, with women and self-identified LGBT individuals displaying more positive attitudes than other student groups. 23 However, in the present study, most student respondents were accepting a Some percentages do not total 100 because of rounding. Respondents were not required to answer all survey items.
Abbreviation:
LGBT, lesbian, gay, bisexual, and transgender.
havior have been found to provide inadequate care for
LGBT individuals. 25 The finding that both students who identified on the
LGB spectrum and heterosexual students lacked adequate knowledge of medical issues facing the LGBT population suggests a need for better education in this area. These results parallel those from a study conducted by Sanchez et al, 17 who suggested that medical students had poor overall medical knowledge, especially in the areas of mental health, cancer risk, risk of human immunodeficiency virus infection, and nutrition. Other studies have suggested an association between attitudes and knowledge, with students who had less knowledge about sexual minorities displaying the worst attitudes toward those groups.
28,29
The attitudes and knowledge of medical students play a role in influencing the future patient-physician relationship. Failure to disclose sexual orientation and behaviors can lead to a strained patient-physician relationship and adverse psychological results. 30 Research has suggested that openly disclosing one's sexual orientation to a physician makes a patient feel like a whole person. 30 Medical schools should improve training to create more culturally competent physicians who can effectively care for LGBT patients. In the osteopathic medical profession, a research initiative is under way with the goals of improving educational outcomes for LGBT students and increasing levels of cultural competency for all students treating
LGBT patients. This initiative involves the development of a model that will allow for the creation of a curriculum that acknowledges and embraces diversity. The LGBT curriculum will be submitted for publication in the near future and will be made available to all COMs.
In evaluating the responses of students attending the 6 different COMs that participated in our study, we were surprised to find differences in their levels of acceptance of
LGBT patients, attitudes toward treatment of this population, and medically relevant knowledge about their unique health-related issues. To our knowledge, no previous study has compared responses from students at different COMs.
generally had positive attitudes. This finding suggests that students believed that all patients deserve the same quality of care, regardless of sexual orientation. However, as with levels of acceptance, a subset of respondents indicated having negative attitudes toward treating
LGBT patients.
Taken together, the results of these outcome measures suggested that student respondents could be classified into 3 main groups. The first group viewed homosexuality in a positive light and believed that all patients, regardless of sexual orientation, deserve effective health care. The second group was neutral regarding both issues. The third group viewed homosexuality in a negative light and seemed to indicate that self-identified
LGBT patients did not deserve the same treatment as their heterosexual counterparts. This third group is an important minority to consider, because research has shown that health care professionals who have negative attitudes toward individuals engaging in same-sex be- 
Conclusion
Overall, the results of the present study indicate that the osteopathic medical students surveyed had a positive approach toward LGBT patients. However, some disparities existed. These results can be used to establish a more effective approach for training medical students to manage health-related issues faced by the LGBT population. Comparison of (A) the general attitudes of students (n=1316), (B) the treatment attitudes of students (n=1307), and (C) the health knowledge scores of students (n=967) at 6 colleges of osteopathic medicine toward lesbian, gay, bisexual, and transgender patients (5 respondents did not identify their school and thus were excluded from this figure). 
